This study explored the relative importance of participation in high school career and technical education (CTE) 
Introduction
The study of community college outcomes is a rich field within higher education. Scholars have produced studies explaining community college outcomes using various models and approaches (Bettinger & Long, 2005; Cohen & Brawer, 2008; Horn & Skomsvold, 2011) . We focus on community college outcomes for two complementary reasons. First, a major purpose of community colleges is to function as a democratizing enterprise, aiming to serve students from a wide variety of backgrounds and interests (Cohen & Brawer, 2008; Dougherty, 2001) . Relatedly, community colleges now serve half of the undergraduate students in the United States and therefore have a huge role in moving the nation towards the completion agenda goal of having 60% of the adult population with a high quality degree or credential by 2025 (Lumina Foundation, 2015) .
As with community colleges, career and technical education programs at the secondary level serve students from varied backgrounds and interests. Another feature common to community colleges and CTE programs is that they offer opportunities for specific career preparation (Cohen & Brawer, 2008; Levesque et al, 2008) . Despite these commonalities, few studies have made connections between community college outcomes and CTE participation at the secondary level. For instance, it is unclear whether participating in a (CTE) program in high school helps to explain later community college outcomes.
The aim of this study is to examine the relative effect of CTE participation within the context of other predictors of postsecondary outcomes. We examine the effect of CTE participation among a random sample of students from the Illinois high school graduating class of 2003 who transitioned to community colleges the fall semester of 2003. More specifically, we are interested in exploring whether high school CTE participation is a significant predictor of community college outcomes when examined within a comprehensive, multi-level longitudinal model that also takes into consideration other student and environmental characteristics.
The current study provides a unique contribution to the literature base. As a longitudinal study, it brings to light the relative effects of high school CTE participation on a broad array of postsecondary outcomes, in this case, community college outcomes. Other research on the role of CTE and postsecondary education tends to fall into two major strands. The research within the first strand examines high school CTE participation and its correlation with outcomes such as high school graduation, occupational choice, likelihood of initial college enrollment, and longterm employment outcomes (Agodini & Deke, 2004; Arum & Shavit, 1995; Cellini, 2006; Castellano, Stringfield & Stone, 2003; DeLuca, Plank, Estacion, 2006; Fletcher & Zirkle 2009; Plank, DeLuca & Estacion, 2008; Pittman, 1991; Stone & Aliaga, 2005) . Another strand focuses on describing the postsecondary outcomes of students who enroll in community college CTE programs (Alfonso, Bailey & Scott, 2005; Bailey et al., 2004; Hirschy, Bremer, & Castellano 2011; Roska, 2006; Ydoyaga, 2014) . This study aims to bridge the gap in the literature and determine the connectedness between high school CTE participation and later postsecondary college outcomes, in this case community college outcomes.
Conceptual Framework of Community College Outcomes
To model the relative effects of student characteristics and environmental factors on later postsecondary outcomes, Wang (2009) proposed a comprehensive framework of postsecondary educational outcomes for community college transfer students. The framework by Wang (2009) is consonant with the model discussed by Porchea at al. (2011) and includes the following general characteristics that influence postsecondary outcomes: Precollege characteristics and environmental factors. This section includes studies that support the variables identified in the model by Wang (2009) .
Precollege Characteristics
In Wang (2009) , precollege characteristics referred to students' demographic background, gender, race, ethnicity and parental income. Students' academic performance could also be seen as a type of pre-college, background variable.
Gender. In terms of gender differences, although the rate of transfer to four-year institutions was fairly similar for male and female students, a significantly higher proportion of female students earned an associate degree or technical certificate during their community college enrollment (Smalley, Lichtenberger, & Brown, 2010) . Bosworth (2010) found that approximately two thirds of women were certificate holders. Likewise, Smalley, Lichtenberger, and Brown (2010) found that a significantly higher proportion of female community college students earned an associate degree or technical certificate during their community college enrollment.
Race. Recent research has found that regardless of academic preparation, white and Asian community college students tend to have higher rates of community college credential attainment relative to traditionally underserved students (Lichtenberger & Dietrich, 2012) . Further, substantially higher proportions of traditionally underserved minority students (defined as Latino, Native American, and African American students) transferred to a four-year college without earning a community college degree (Lichtenberger & Dietrich, 2012) . At the institutional level, community colleges with high percentages of African American, Native American and Hispanic students had lower graduation rates . According to Carnevale, Rose, and Hanson (2012) , seventeen percent of African Americans report certificate completion as their highest educational attainment. In contrast only 11% of, white, Latino, and Asians completed a certificate program as their highest educational attainment.
Income. After considering differences in academic preparation, Lichtenberger and Dietrich (2012) found that low income students had slightly higher community college credential completion rates than their high income counterparts. While differences between community college students in the high and mid-high income categories in terms of overall community college outcome attainment were quite small; the students in the high and mid-high income earned credentials at higher rates and higher proportions of high income students transferred to a four-year college without a credential (Lichtenberger & Dietrich 2012 ). This result is in line with the observation by Goldrick-Rab (2010) , who noted that community college success, particularly in the form of transferring to four year programs, is related to middle class status. Further, certificate completers are concentrated among students from low to moderate family income (Carnevale, Rose & Hanson, 2012) .
Academic performance. Previous research has shown that academic performance affects postsecondary outcomes for community college entrants. Relative to other factors, academic preparation or college readiness, defined as high school GPA and performance on the ACT, appeared to explain the greatest variation in outcome attainment for community college entrants (Smalley, Lichtenberger, & Brown, 2010) . Further, performance on the ACT without considering high school GPA also helped to explain community college outcome attainment. Community college entrants meeting more of ACT's college readiness benchmarks were substantially more likely to earn a credential, transfer to a four-year college, or do both (Lichtenberger & Dietrich, 2012) .
CTE participation as an academic resource. Wang (2009) pointed out that academic resources, defined as the intensity of the high school curriculum track, are a type of pre-college characteristic. Gemici (2011) noted three general curriculum tracks within the United States education system: CTE, college prep, and the general curriculum track. The notion that school curriculum track is a key factor in explaining postsecondary outcomes justifies an exploration of how CTE participation affects community college outcomes.
Several studies have shown that there is a positive relationship between CTE participation on high school outcomes and initial postsecondary enrollment (Arum & Shavit, 1995; Castellano, Stringfield & Stone, 2003; Cellini, 2006; DeLuca, Plank, Estacion, 2006; Fletcher & Zirkle, 2009; Karp & Hughes, 2008; Lichtenberger & Dietrich, 2012; Plank, DeLuca & Estacion, 2008; Reese, 2008) . However, one study by Levesque et al (2008) offered a contradictory finding and noted that the more CTE courses taken at the high school level "the lower were their enrollment rates over this 8-year period" (p. 53). Furthermore, while Karp et al., (2007) described the postsecondary outcomes of dual enrolled CTE students, in general, the relationship between high school CTE participation among all high school students and later community college degree, certificate attainment or transfer to a four-year institution has not been established.
Environmental Factors
Wang (2009) explained that environmental factors refer to the 'external demands' that may affect postsecondary outcomes. One example of an external demand is family responsibility. For example, one could argue that students from large families may have more responsibility, both financially and as caregivers to siblings, than students from smaller families, thus leaving less time for academic pursuits. Likewise, work responsibilities are an additional external demand that may compete with academics.
Citing Bean (1990) and Bean and Metzner (1985) , Wang (2009) explained that environmental factors may play a role in postsecondary outcomes. Specifically, family responsibilities, which generally increase as the number of siblings increase, and work demands may pull student attention away from studies. Lichtenberger and Dietrich (2012) found that expecting to work during community college enrollment appeared to have a negative impact on credential completion and vertical transfer; however, the differences in overall community college outcome attainment between those who expected to receive financial aid and those who did not were rather small.
Accounting for Context
The importance of examining the effects of context on developmental outcomes, such as various types of educational attainment, was proposed by theorists in human ecology, such as Richards (1907) and Bronfenbrenner (1979) . For example, in their discussion of ecological theory, Klein, White, and Martin (2015) observed that ecological theorists believed that human phenomena are appropriately understood on several levels, such as the individual level and the population level. The importance of context advocated by ecological theorists helps provide a rationale for multilevel conceptual models.
Implicit in the conceptual model of community college outcomes proposed by Wang (2009) was the importance of both student-level and contextual-level factors in the explanation of these outcomes. Specifically, the importance of the family context was suggested in the description of environmental factors (Wang, 2009) . However, all of the factors in the conceptual model proposed by Wang (2009) were defined at the individual-, or student-level. According to theorists such as Bronfenbrenner (1979) , a comprehensive account of subsequent outcomes, in this case, a range of community college outcomes requires consideration of a level of context modeled beyond that of the individual.
Effect of high school context. One crucial context to consider is high school context. Nelson (1972) found that school context had a small, positive effect on college aspirations. Specifically, high schools with a higher percentage of high achieving students have slightly more students who report having college aspirations than schools with lower percentages of high achieving students. One could argue that differences in college aspirations during high school could, in turn, affect community college outcomes. Similarly, Rowan-Kenyon, Perna, and Swan (2011) later explained that career and educational aspirations appeared connected to the level of resources within a school. Furthermore, citing Smith et al. (2004) , Chen and Vazsonyi (2013) noted that adolescents spend one half of their waking hours in school, which ostensibly affects their personal and academic development and further supports the notion that high school context is an important factor in explaining postsecondary outcomes. Community college outcomes could therefore be modeled in a multilevel manner, with student-level factors nested within high school context.
Temporal Assumptions
This model of postsecondary outcomes begins with factors measured during high school to help predict community outcomes at a later time point. Thus, this model can be viewed as a longitudinal model of community college outcomes (Pedhazur & Schmelkin, 1991) .
Examining the relative effect of CTE participation on community college outcomes.
Most of the aforementioned studies that examined the impact of high school CTE participation focused on initial college enrollment. Furthermore, none of the studies include vertical transferring to a four-year college as an outcome or consider combinations of these various community college attainment outcomes. Porchea et al. (2011) explained that several combinations of community college outcomes are possible. It is likely, for example, to earn an associate degree with a certificate, earn a certificate only, or vertically transfer to a four-year school with or without an associate degree.
The current study builds on previous work in the area of community college outcomes by providing a comprehensive approach to exploring postsecondary outcomes that includes the relative effect of high school CTE program participants. We also focus on the potentially overlapping outcomes that take place at community colleges, namely, associate degree and certificate attainment, in addition to vertically transferring to a four-year college.
Summary of Conceptual Framework
The modified predictive model based on Wang (2009) , which displays the general characteristics and specific variables under each characteristic, is shown in Table 1 . (Arum & Shavit, 1995; Castellano, Stringfield & Stone, 2003; Cellini, 2006; DeLuca, Plank, Estacion, 2006; Fletcher & Zirkle, 2009; Gemici, 2011; Karp & Hughes, 2008; Levesque et al., 2008; Lichtenberger & Dietrich, 2012; Plank, DeLuca & Estacion, 2008; Reese, 2008) Environmental Factors (Wang, 2009) Hours expected to work and family size (Bean, 1990; Bean & Metzner, 1985; Lichtenberger & Dietrich, 2012 (Chen & Vazsonyi, 2013; Nelson, 1972; Smith et al., 2004; Rowan-Kenyon, Perna, & Swan 2011) Research Questions 1. Controlling for precollege characteristics and environmental factors, is CTE participation a significant factor in predicting community college outcomes? 2. Does the predictive value of precollege characteristics-including CTE participation versus other curriculum types-and environmental factors, differ by the type of community college outcome?
For both research questions, we assumed that students were nested within high schools.
Methods

Research Design
This study is a non-experimental, longitudinal design. The aim of the design is explanatory, as we seek to confirm a conceptual model of community college outcomes. It is also longitudinal in nature, since the explanatory variables were measured while the students were in high school and the dependent variable, community college outcome, was assessed at a later point in time (Montero & León, 2007; Pedhazur & Schmelkin, 1991) .
Sample
The sample included 7,805 students randomly selected from 26,146 direct community college entrants across multiple community college campuses in the state of Illinois. These students were enrolled during the fall semester of 2003 and had complete information in the factors and covariates that were employed in the model. Enrollment and degree completion information is from the National Student Clearinghouse (NSC). The NSC is a national collaborative, in which nearly 3,330 postsecondary institutions participate, covering 92% of all postsecondary enrollments (National Student Clearinghouse, 2010). Community college credential completion (both associate and certificate attainment) and transferring to a four-year college were measured for seven academic years or until the end of the spring semester of 2010. The researchers received the 2003 cohort data from ACT under shared data agreements with the testing company and the Illinois Board of Higher Education. Most of the information related to the student-level factors was gleaned from the student information section that precedes the standardized test. See Table 2 for a descriptive profile of the sample and a descriptive comparison of the sample. 
Variables
The predictor variables included were gender, race, family income, academic preparation (a function of ACT scores and grades), number of siblings, expectation of financial aid, expectation to work during college, and CTE participation.
Gender. Gender was defined as a dichotomous variable, male and female. 'Male' served as the reference category.
Race. The race variable included four categories: white, Latino/a, African American, and Asian.
Family income. Family income was divided into four categories: high ($80K or above), mid-high ($50K to $80K), mid-low ($30K to $50K) and low (less than $30K).
Academic preparation. Academic preparation was assessed by two types of measures. The first type of measures were the ACT subject tests in mathematics, English, reading, and science. The second type of measure was high school GPA. High school GPA consisted of four categories: high (3.5-4.0), mid-high (3.0-3.4), mid-low (2.5-2.9) and low (< 2.9).
Number of siblings. This variable was a continuous variable reported as non-negative integers.
Expectation of financial aid. This was a dichotomous variable with '1'= yes and '2' = no.
Expectation to work during college. This was also a dichotomous variable with '1'= yes and '2' = no. CTE participation. This factor was measured by using variable called 'program type' in conjunction with two variables focusing the number of years of high school enrollment in CTEoriented courses. A study group member was considered a CTE participant if s/he described his or her high school program type as CTE-oriented, as opposed to college prep or general, and s/he had enrolled in one of the CTE-orientated programs for three or more years. A study group member was considered college prep or general curriculum if s/he described his or her high school program type accordingly and had less than three years of enrollment in a CTE-oriented program. The program type variable consisted of three categories: CTE, college prep, and general curriculum. The CTE category served as the reference category.
Community college outcomes. The variable 'community college outcome' was a categorical outcome variable, operationalized as follows: 1) transfer to a four-year college only, 2) transfer and community college credential (either associate degree or certificate), 3) associate only, as highest credential, 4) certificate only, as highest credential, and 5) no degree/no transfer. The 'no degree/no transfer' category was used as the reference category.
Analysis
Examination of context: The effect of high school. We chose to examine the effect of high school context, as opposed to college context, primarily because of the nature of the data set. Because we were tracking a group of high school graduates as they transitioned to community college, high school context was more specific in nature and therefore provided additional information to our model. Generally, several high schools, that may or may not have been similarly composed, were located within the same community college district. We felt that having the sample nested within high schools, as opposed to community colleges, provided more finely-tuned information and strengthened the empirical model.
Statistical analysis.
For this study, a hierarchical generalized linear modeling approach (HGLM) was chosen to predict the likelihood of community college outcomes. HGLM is an appropriate model to use when the outcome variable is categorical (Gelman & Hill, 2007; Heck, Thomas & Tabata, 2012) and when individuals are nested within contexts. In this case, a multilevel approach was selected given the importance of high school context; for our model, students were nested within high schools.
Unconditional two-level model. Our first step was to test whether differences in twoyear college outcomes vary across high schools. This model has no predictors. The equations used at level 1 to predict the log odds of a student i in school j being in the outcome category versus the reference category C (no transfer and no community college credential) are as follows: (4) In these equations, the numbers in the parenthetical subscripts refer to the variable categories. For instance, '1' refers to transferring only, '2' refers to transferring with a credential, '3' refers to earning an associate degree and '4' refers to earning a certificate. At level 2, the following equations are written to show the school specific random intercept: β 0j(1) = γ 00(1) + u 0j(1) β 0j(2) = γ 00(2) + u 0j(2) β 0j(3) = γ 00(3) + u 0j(3) β 0j(4) = γ 00(4) + u 0j (4) Table 3 displays the variance components for transfer only students, students who transfer with credentials, associate degree only students and certificate degree only students. In all cases, the z tests are significant. This means that the variability in two-year college outcomes varies significantly between schools, and this helps to justify a nested model.
We then calculated the interclass correlation (ICC) to describe the proportion of the variability in two-year outcomes that lies between schools. This is achieved using the following equation: where 3.29 is the variance of a logistic distribution with a scale factor of 1 (Heckman, Thomas, & Tabata, 2012; Hedecker, 2007; Hox, 2002) . Table 3 shows the ICCs for four multinomial categories versus the reference category, no transfer or no degree. For transfer only versus no transfer or degree, the ICC is 0.042, which suggests that 4.2% of the variability between transfer only students versus the reference category is explained by schools. For transfer and associate degree versus the reference category, 6.1% of the variability is explained by schools. For associate degree holders versus the reference category, 7.5% of the variance is explained by schools. Finally, for certificate only holders versus the reference category, 13.7% of the variability lies between schools. ij(4) In the above equations, η 1ij refers to the log odds of transferring versus the reference category (no transfer or no degree), η 2ij refers to the log odds of transferring with a credential versus the reference category, η 3ij is the log odds of earning an associate degree versus the reference category, and η 4ij stands for the log odds of earning a certificate versus no transfer or degree.
At level 2, the predictors β 1 through β 12 are fixed, resulting in the following equations: (4) Each of the previously mentioned equations predicts the log odds for the four nominal outcomes versus the reference category.
Grand mean centering.
In this study, we centered all variables around their grand mean. Heck, Thomas, and Tabata (2012) explain that grand mean centering "re-centers the individual's standing on the predictor against the mean for the predictor in the sample. For example, if the sample mean for employee attitude were 5.4, an individual on the grand mean would have her or his score rescaled to 0."
Results
Descriptive Findings
In terms of demographics, 80% of the community college entrants in the sample were white, eight percent were Latino, an additional eight percent were African American, and four percent were Asian American. As shown in Table 2 , the sample included more female community college entrants than males (53% to 47%). Eighty percent of the sample expected to receive some sort of financial aid for their postsecondary education and an almost equally high proportion (78%) expected to work while they were enrolled at their respective community college. A relatively small proportion of the sample fell into the high income category (16%) in that the income categories roughly paralleled quartiles for the entire high school graduating class. The highest proportion of the sample included students from mid-low income families. A majority of the students were from suburban areas, while a disproportionately low number of the students in the sample were from the urban center of the state (Chicago). In terms of high school program type, roughly two-fifths were classified as college prep, slightly less than two-fifths were classified as general curriculum, and a little more than one fifth were classified as a career and technical education participant.
The highest proportion of the sample fell into the low high school grade point average category (35%) and the lowest proportion fell into the high GPA category (14%). Roughly onequarter fell into both the mid-high (27%) and mid-low (24%) categories.
Regarding community college outcomes, 22% of the students in the sample had transferred to a four-year college without earning a degree or certificate, 20% had transferred to a four-year with some sort of community college credential (nearly all were associate degrees), and an additional 11% had earned an associate degree without transferring to a four-year college. In terms of specific outcomes that included earning a postsecondary CTE Certificate, three percent had earned a certificate without transferring. This left 45% of the sample of community college entrants without a degree or a transfer to a four-year college ( Table 3 ).
As shown in Table 4 , community college students from high school CTE programs had lower ACT scores relative to both students from general curriculum and college prep programs. However, the differences were larger between the CTE and college prep students. Also, a higher percentage of high school CTE students fell into the two lowest high school GPA categories when compared with students from general curriculum and college prep students. However, once again, the differences between the CTE students and college prep students were much larger than the differences between CTE students and general curriculum students.
A substantially higher proportion of the CTE group was male. The group of community college students from high school CTE programs was also more racially diverse than either the college prep or general curriculum groups and a higher proportion of the students from the CTE group were from Chicago (fewer CTE students were from suburban locales). More of the college prep students were in the high income categories, while fewer were in the low income categories relative to both CTE and general curriculum students.
In terms of community college outcome attainment, students from college prep programs had significantly higher rates of transferring to four-year colleges both with and without credentials. This was relative to both students from CTE and general curriculum programs. Also, general curriculum students maintained a descriptive advantage over CTE students in terms of the proportion of group members transferring to four-year colleges. CTE students had a slightly higher percentage earning community college credentials without transferring. In terms of the rate of overall community college outcome, substantially more of the college prep students had achieved one or more of the outcomes relative to both CTE students and general curriculum students. 
Predicting Community College Outcomes
Transferring without a credential. In terms of predicting an increased likelihood of transferring to a four-year college without a community college credential (see the Transfer Only columns in Table 5 ) there was no significant difference between community college students from a high school CTE program and those in a general curriculum program; however, as one might expect, community college students who were in a high school college prep program were significantly more likely to transfer without a credential than high school CTE students who initially enrolled at community colleges.
Only one of the environmental factors was statistically significant. The size of a student's family, as measured by their number of siblings, was negatively related to the likelihood of transferring to a four-year college without a credential. Family income was positively related to the likelihood of transferring to a four-year college without a community college credential, as students from the highest two family income categories had greater odds of transferring relative to low income students. No significant difference was established between students from the mid-low and low income categories.
In terms of academic preparation, one's performance on both ACT Math and English was significantly and positively related to one's odds of transferring; however, ACT Reading and Science scores lacked statistical significance. Further, community college students with higher high school GPAs were significantly more likely to transfer without a credential relative to their peers with low GPAs. In terms of race, African American and Asian American community college students were significantly more likely to transfer to a four-year college without a credential relative to their white peers. Transferring with a credential. As shown in Table 5 within the columns focusing on the Transfer and Credential model, in terms of high school program type there were no statistically significant differences between community college students from high school CTE programs and their peers from general curricular programs. However, college prep students were more likely than CTE student to transfer with a credential. The model also established that the higher the family income, the higher the odds of transferring along with a community college credential. Expecting to work during college negatively impacted one's likelihood of transferring to a four-year college with a credential (associate or certificate) as did the size of one's family. In terms of demographic characteristics, gender and race were both statistically significant. Male students were significantly less likely to achieve this community college outcome relative to female students. African American students were less likely to transfer with a credential than white students. However, Asian students were more likely to transfer than white students. In terms of academic preparation, scores on ACT Math, English, and Science were statistically significant and positively related to transferring to a four-year institution with a credential. Once again, scores on ACT Reading lacked statistical significance. Finally, the higher the high school GPA the higher the likelihood of transferring with a community college credential. Table 5 , within the columns specific to the associate Degree Only model, community college students from high school CTE programs were significantly more likely to earn an associate degree as their sole outcome relative to students from college prep and general curriculum programs. Students from larger families were less likely to earn an associate degree as their sole outcome. Male students relative to female students were significantly less likely to earn an associate degree as a singular outcome.
Associate degree completion. As shown in
Students from mid-high income families were more likely than their low-income peers to earn an associate degree only. Scores on the ACT subject tests lacked significance; however, students with higher high school GPAs were significantly more likely to earn an associate degree only relative to students with low GPAs. African American students and Asian American students relative to white students were significantly less likely to earn an associate degree as a singular outcome.
Certificate attainment. Regarding earning a certificate as one's only community college-based outcome (the columns in Table 5 specific to the Certificate Only Model) there were fewer statistically significant factors relative to the other models. Community college students from high school CTE programs were significantly more likely to earn a certificate as their sole outcome relative to students from college prep programs. Finally, students in the high and mid high GPA ranges were significantly more likely to earn a certificate as one's only community college based outcome than students in the low GPA category.
Summary
After controlling for other pre-college characteristics, environmental factors and geography, community college students from high school CTE programs were significantly less likely than college preparatory students to transition to a four-year college with or without a credential. Yet, there was no statistically significant difference between the students from high school CTE programs and general curriculum programs. With regard to transferring to a fouryear college with an associate or a certificate, there were significant differences based on high school program type. In terms of predicting the likelihood of earning an associate without transferring, students from CTE programs maintained a statistically significant advantage over their counterparts from both general and college prep programs, and CTE students maintained a similar advantage in terms of certificate attainment over students from college prep programs. Therefore, in most cases, community college students from high school CTE programs were just as likely or more than likely to attain the given community college outcome relative to students from general curriculum programs. Relative to college prep students, CTE students were significantly less likely to transfer to a four-year college, but significantly more likely to earn either an associate degree or a certificate without transferring.
Limitations
Despite the fairly large data set to which we had access, we were not able to take into consideration psychological attributes such as locus of control and self-concept, nor were we able to include factors related to the college experience within our conceptual model. Inclusion of such factors may change the relative effect of high school CTE participation on subsequent postsecondary outcomes. Another limitation to the study was that CTE participation was assessed using a student self-report measure of program type combined with student coursetaking patterns. This variable did not allow us to measure the effect of various combinations of CTE, general, and academic participation on postsecondary outcomes as Plank, DeLuca and Estacion (2008) explored in their study of high school dropout. A third limitation of the study was related to the composition of the study sample. In creating our sample, we drew from a population of Illinois high school graduates as they transitioned to college, which limits the generalizability of the results both geographically and to similarly aged students. However, we argue that the results may be more broadly applicable geographically given the similarity of Illinois to other states. For example, the college going rate of Illinois high school graduates parallels the national average and is fairly close to those of several nearby states (Mortenson, 2013) .
Discussion
This study substantiates the importance of the conceptual framework established by Wang (2009) , which included both precollege and environmental variables to predict community college outcomes, and demonstrates the importance of examining the effect of high school program type on postsecondary outcomes. Our findings show that high school CTE enrollment is a significant predictor not only of certificate attainment, but also of associate degree attainment among community college entrants when these outcomes are explored separately. Further, community college students from high school CTE programs had a relative advantage when compared with those students from college prep programs in terms of the likelihood of associate degree and certificate attainment as singular outcomes. This may be because high school CTE students are different from high school students in college preparatory programs with respect to their career goals. As mentioned in the results, there were other factors that were significant predictors of community college outcome attainment. Future researchers in this area may consider variables proposed in the conceptual model by Hirschy, Bremer, and Castellano (2011) such as educational intention and goals.
The results can be framed by the movement in CTE over the past couple of decades which has been described as a shift from preparing individuals for jobs, to preparing them for both job and college (Gray, 2004) . The expanded emphasis and shift to be more inclusive of college attainment goals arguably places the community college in a central role. This shift, viewed as "new vocationalism" by and Lynch (2000) , "emphasizes the importance of the two-year associate degree, certification, or advancement in employment and higher-wage careers, and transfer to four-year colleges and universities" (Bragg & Ruud, 2007, p.2) . A number of high schools "adopted the vocational and academic integration ideas into their curriculum through programs like career academies, programs of study, and tech prep" (Kamalludeen, 2012, p.27) . Since the implementation of such programs, there has been some research on the implications of this integrated curriculum trend. Plank, DeLuca, and Estacion (2008) suggested that CTE provides students with necessary skills to succeed in their career or post-secondary education, and thus appears more relevant. As such, it was important to establish the relative effects of CTE on postsecondary outcomes, including community college outcomes.
Given the positive impact that CTE enrollment has on certificate and associate degree completion as evidenced in this study, high school CTE enrollment may help to facilitate movement towards national goals focusing on college degree/credential attainment such as the American Graduation Initiative, which has the goal that by 2020 America will once again have the highest proportion of college graduates in the world and the "big goal" of the Lumina Foundation (2015), which is to increase the proportion of individuals with quality postsecondary credentials to 60% by 2025.
In terms of implications for practice, at the level of the high school, guidance counselors can use the findings of this study to help justify advising students along an expanded catalog of options to include career preparation at the community college level--this is the central argument of Gray and Herr (2006) . CTE administrators, at both the state and local levels, can use the findings of this longitudinal study to help market their programs to multiple constituencies, such as parents, students, the business community, teachers (CTE and non-CTE alike), and other educational administrators. For example, most new jobs within the next few years will require some form of postsecondary education (Carnevale, Smith, & Strohl, 2010) , which is not necessarily limited to baccalaureate attainment. The degree and certificate programs, as well as other opportunities provided at community colleges, such as transfer programs, would definitely be a major part of that discussion. Therefore, the extent to which high school CTE programs increase the number of pathways to completion and ultimately to careers should be highlighted.
As we mentioned earlier, the sample for this study along with the measured outcomes and longitudinal approach provided a unique contribution to the literature base. This made it challenging to place the results within the context of the related literature. However, our findings seem consonant with (Arum & Shavit, 1995; Castellano, Stringfield & Stone, 2003; Cellini, 2006; DeLuca, Plank, Estacion, 2006; Fletcher & Zirkle, 2009; Lichtenberger & Dietrich, 2012; Plank, DeLuca & Estacion, 2008) as these studies established evidence of a positive effect of CTE on high school outcomes and initial postsecondary enrollment.
Future studies should include psychological attributes as well as subsequent college experiences in their conceptual models; these attributes were not available for consideration in the current study. Inclusion of these variables may increase or decrease the magnitude of the effect of CTE participation. Furthermore, researchers should isolate the impact of CTE program participation on community college outcomes, as opposed to examining its relationship to given outcomes among myriad other covariates. Such studies could build on the quasi experimental work by Gemici (2011) and conceptualize high school CTE program participation as a treatment effect.
